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BENCHMARK COST MODEL 2

Assumptions: Slope Impacts Loop Distance

Minimur:n Slope Trigger - in Degrees - User Adjustable Input

Maximum Slope Trigger - in Degrees - User Adjustable Input

Minimum Slope Factor

Maximum Slope Factor

Combined Slope Factor

- Multiple Used With Calculated Distance I U
ser

- Multiple Used With Calculated Distance rAIdj.
nputs

I

- Multiple Used With Calculated Distance
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BENCHMARK COST MODEL 2

DETERMINATION OF FEEDER QUADRANT
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BENCHMARK COST MODEL 2

FEEDER DISTANCE CALCULATION

Centroid
ofCBG

Central
Office
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BENCHMARK COST MODEL 2

CABLE CAPACITY FOR SHARED FEEDER PLANT

• Copper
- Sum of Lines Riding Feeder Segment/Segment Fill Factor

• Fiber For SLC (4 Fibers Until Capacity)
- 4 Fibers For Capacity Up to 2016 VG Paths

- 4 Additional Fibers For Each Increment of 2016 VG Path

• Fiber For AFC (4 Fibers Until Capacity)

- 4 Fibers For Capacity Up to 672 VG Paths

- 4 Additional Fibers For Each Increment of 672 VG Paths
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BENCHMARK COST MODEL 2

FEEDER & DISTRIBUTION CABLE SIZE

• Each Feeder Segment Cable Size Determined From Segment
Capacity

• If Max Size Cable < Capacity, Then # of Max Size Cables Plus
Next Cable Size to Meet or Exceed Capacity

- 29- ... 'Sprinte
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BENCHMARK COST MODEL 2

FEEDER & DISTRIBUTION CABLE SIZE

• Fiber Cable Table (# Strands)
- 12,18,24,36,48,60,72,96,144

• Copper Cable Table (# Pairs)
- (12Dist. Only), 25, 50, 100, 200, 400, 600, 900, 1200, 1800, 2400,

3000, 3600, (4200 Feeder Only)
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BENCHMARK COST MODEL 2

FEEDER SEGMENT AND DISTRIBUTION
CABLE COSTS

• Feeder Segment Cost =Segment Distance * Cable Cost per foot

• Distribution Cable Cost = Horizontal Distribution Plant Distance *
Horizontal Distribution Leg Cost Per
Foot * Number of Distribution Legs +
Vertical Distribution Plant Distance *
Vertical Distribution Leg Cost Per Foot *
Number of Vertical Distribution Legs

- 31 - ~Sprinte



~

BENCHMARK COST MODEL 2

STRUCTURE COST

• Structure Cost =

Density Groupfferrain Specific Cost Per Foot * Cable
Length * Copper Cable Size Factor + Number of
Maximum Size Cables * Cable Length * Cost Per
Foot to Pull Underground Cable Through Conduit

- 32- ... 'Sprinte



BENCHMARK COST MODEL 2
j

Structure Activities
• Mix Of Activities Developed Separately for Each Density Group and Each Level

of Terrain Difficulty

• Activities Include:

Conduit

~Sprint.- 33-

• Developed Weighted Cost Per Foot Based On Percentage of Each Activity and
Cost Per Foot of Each Activity

Cost Per Foot for Activities Based on National Average of Available Contractor



Fixed/StartUp $
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BENCHMARK COST MODEL 2

SWITCHING COSTS

• Clli Common Switching Costs Per line =

(Total Clli Common Cost * Land & Building Factor * Switch
Engineering Factor * Basic local Service Factor)/(Total lines
Associated With Clll)

Where:
» Total Clli Common Cost =1--------,.--------.I I I

CO Switch Type

- 34-

Remote
1 - 10,000
10.001 - 60.000
60.001 -100.000
100,000+

250,000
400,000
600.000
900.000

1,500,000
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BENCHMARK COST MODEL 2

SWITCHING COSTS

• Line Sensitive Switch Costs Per Household =
Per Line Switch Cost * Land &Building Factor * Switch

Engineering Factor I Switch Fill Factor

Where:

» Per Line Switch Cost = $100.00

- 35- ~Sprint.
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BENCHMARK COST MODEL 2

Circuit Equipment Costs
• Fixed Digital Subscriber Loop Carrier Electronics Remote Terminal

Cost Per Line =

Fixed Terminal Costrrotal Lines Per Terminal

48 Line Terminal =$ 7,700
120 Line Terminal =$ 8,500
240 Line Terminal =$10,500
672 Line Terminal =$77,330

1334 Line Terminal =$94,909

• Per Line Costs = $250 for Terminals for < 240 Lines
$184 for Terminals for> 240 Lines

• Per Line Costs Include Remote Terminal Line Cards, Shelves, Virtual
Tributary Units, and All Circuit Equipment at the Central Office

- 36- ~Sprint8
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BENCHMARK COST MODEL 2

Annual Cost Factors

Convert Investment to Annual Cost

• 3 Investment Related Factors
- Cable and Wire Investment Factor
- COE Switching Investment Factor
- COE Circuit Investment Factor

• Non-Plant Related Expense Factor

- 37- ~Sprinte
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BENCHMARK COST MODEL 2

Annual Cost Factors

Investment Related Factors Reflect
Relationship of:

+ Return on Investment @ 11.25%
+ FIT, State, and Local Taxes

.+ Plant Specific Expenses
+ Plant Non-Specific Expenses
+ Depreciation/Amortization

To Total Plant for Each Plant Category
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BENCHMARK COST MODEL 2

Annual Cost Factors

Non-Plant Related Expense Factor

ARMIS Expenses Include:
» Customer Operations - Marketing
» Customer Operations - Services
» Corporate Operations
» Other Depreciation I Amortization

Non-Plant Related Expense Per Line = Above Expenses I
Total Access Lines

!

A User Adjustable Factor (Default =.75) is Applied to the
Non-Plant Related Expense Per Line.
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BENCHMARK COST MODEL 2

BCM2 Input List
USER INPUTS TO MODEL

V.rl81t1e Value Duertpflon

NonnalUGDenth 24 Normal P\acanent Denth in inc:heI for Burl Cable
NormalFiberDenth 36 Normal P1aeemri Deulh in inc:heI for Burl Fiber
CriticalWatcrDeDlh 3 .DelICh in feet at which wUcr imoadsplacement costs
WatcrFactor 30 % Cost inaase for nresence ofwUcr within critical depth

ResLinesMultiplier 1.21 Residence Lines ncr househo1d multiplier
MaxFiberSize 144 Maximum Fiber Cable Size
MaxFeederSize 4200 MaximumC'.-. Feeder Cable Size
Max DistSize 3600 Maximume-Distribution Cable Size
CPI'MaxDistr 12000 Maximuni lenRth of_ c:allle in tbeCBO distribution area
NewTcrrainTril!-- 5 Value that tril!ftn new terrain variable multiplier
NewTcrrainFactor I Cost muttiolier when _terrain variable exceeds tri
MinSlooeTriuer 12 Point at which minimum IloDe etrects placement distance
MinSlooeFactor 1.1 IChanRe in distance due to intrased awral!e 110Pe
MaxSloneTri_ 30 Point where -..ce ofwrv hi"" done causes vet more cable distance
MaxSlOIleFactor 1.0$ Chanl!e in distance due to a maximum onIv II
CombSlooeFactor 1.2 S in cJisIarq due to substantial II
En....lnstall 35 En"jrieerin.. and installation loadinl! factor for electronica
£lec:tronicFiII 0.85 Fill Factors for E1edronic:a
HiCapFiII 0.95 Fill Factors for Hi'" ic Multiplcxen
SpecAccRatio 0.13 Ratio ofs.-ial Access Une.to Business and SlIeCiai Access
DenaAdiUnita 10 Averan Number ofBusinas linea Del' location
.ODtic:aCost 162000 Averal!e cost for each 08-3 for CO and field DS3 to 081 multiPlexen

1 1133 Averal!e Costoer 08-1 on tennina1s a: reneat.r}

IntcrofticeSwRatio 1.03 MultiDlier to add inlaoIflCe trunkin2 cost
20 Di£ital ~%lEIUrwhole % ')

20 Fiber Cable~% tEnter whole %}

20 C'.-..CabIe DiscoID "tEnterwhole %)
10 Me Ekdronia DiscouIII "1EnIerwhole %)
20 SLC EIedronic:a DiscouIII"1EnIerwhole %)

PcrFoot 0.1 DroP Cost Del' n
PedestalCost 48.22 Cost ofPedeataI
NidCost 30 CostoerNID -
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BENCHMARK COST MODEL 2

BCM2 Input list (Con't)
Input Variables for switchint and overheads I

SwitchEnlUFactor 1.07 Loadin~ Factor for Switch Encineerin~

SwitchFiIIFactor 0.8 Switch Fill Factor
SwLandBld2Factor 1.043 Sw Land & Bulidin~ Factor
NonTrfSen 70.00% % Non Traffic Sensitive (Enter as decimal)
TrfSen 73.93% % ofTraffic Sensitive that is local (Enter as decimal)
OSPEn~Factor 1.05 Loadin~ Factor for Outside Plant Encineerin2
FiberSpIiceRatio 0.045 Loadin~ Factor for snlicin2 offiber cable (Enter as decimal)
FiberInLineRatio 0.07 Additive for in line oedestals. cross connects etc. (fiber)
CooocrSoliceRatio 0.07 Loadimz Factor for snticimz ofcoooer cable CEnter as decimal)
CoDnerInLineRatio 0.1 Additive for in line nedestals. cross connects.. etc :1

CableWireFaCtorl 0.2328 Factor I for cable & Wire Facilities
ElectronicsFactorl 0.2424 Factor 1 for circuit Facilities
SwitchinJtFactorl 0.257 Factor 1 for Switchin2 facilities
OtherFactorl 133.39 Factor 1 for other Joadin2 ncr line served
OtherAlJocRatio1 0.75 Allocation Factor I aootied to non-olant related
CableWireFactor2 0.2328 Factor 2 for cable & Wire Facilities
ElectronicsFactor2 0.2424 Factor 2 for circuit Facilities
Switchin2Factor2 0.257 Factor 2 for Switchin2 facilities
OtherFactor2 133.39 Factor 2 for other loadin2 ocr line served
OtherAlIocRatio2 0.45 Allocation Factor 2 aoolied to non-olant related exoenses
CorSizeFctrl 1.2 Stroeture Cost muJtiolier for cables 401 to 900 Dr versus < 400 Dr
CorSizeFctr2 1.3 Structure Cost multiolier for cables 90I to 1SOO Dr versus < 400 Dr
CorSizeFctr3 1.4 Structure Cost multiotier for cables ISO I to max size versus < 400 Dr
FbrSizeFctr 1.2 Structure Cost Multiotier for fiber cables >60 fibers versos < 60 fibers
UGPuIlCost 0.77 Cost per ft to P11II UG cables into conduit duct
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BENCHMARK COST MODEL 2

BCM2 Input List (Con't)

Distribution UG/Aerial Mix Table
Densitv 1Below Ground % Aerial%

Copper Feeder UG/Aerial Mix Tabl
Densitv 1Below Ground %1 Aerial%

0-5 1 90
5-200 1 80

200-650 1 70
650-850 I 70

850-2550 J 80
>2550 J 90

Fiber Feeder UO/Aerial Mix Table

10
20
30
30
20
10

0-5 1 70
5-200 1 72

200-650 1 75
650-850 I 75

850-2550 1 80
>2550 1 90

DensitvlFill Table

30
28
25
25
20
10

Density IBelow Ground %1 Aerial%
0-5 I 95

5-200 I 85
200-650 J 70
650-850 I 70

850-2550 1 80

5
15
30
30
20

Densitv
o
5

200
650
850

Feeder 1Distn"bution
0.751 0.4

0.81 0.45
0.81 0.55

0.851 0.65
0.851 0.75

>2550 1 90 10 2550 0.851 0.8
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BENCHMARK COST MODEL 2

BCM2 Input List (Con't)

Surface IWeighted Cost
.PlantTvpe I UrbanlRuraL I Density I Catemrv Factor

Distribution IUrban I >2550 IRockH 23.59262
RockS 17.56779
Normal 13.31148

Distribution TUrban T 850-2550 IRockH 16.58868
RockS 10.07238
Normal 7.62624

Distribution IRural I 650-850 IRockH 13.132531
RockS 7.76892
Normal 6.07944

Distribution IRural T 200-650 lRockH 12.43557
RockS 6.43722
Normal 3.48428

Distribution IRural I 5-200 IRockH 11.922
RockS 4.95988
Normal 2.45968

Distribution TRural T 0-5 TRockH 11.95461
RockS 4.83508
Normal 1.77132

Feeder IUrban I >2550 IRockH 23.59262
RockS 17.56779
Normal 13.31148
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